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1/1 WPAT - (C) Derwent 
AN - 1997-052528 [05] 
XA - C1997-017581 
XP - N1997-043026 

TI - Photohardenable compsn. with good green strength - contg. cationicallv 
and free radical polymerisable cpds. photo-acid and free radical 
initiator has low toxicity and low sensitivity to water 

DC - A21 A89 E14 G06 P83 P84 

PA - (DUPO ) DU PONT DE NEMOURS & CO E I 

IN - CASPAR JV; LAWTON JA; NEBE WJ; THOMMES GA 

NP - 4 

NC - 19 

PN - W09641239 Al 19961219 DW1997-05 G03F-007/029 Enq 38d * 

AP: 1996WO-US08488 19960604 
DSNW: JP 

DSRW: AT BE CH DE DK ES FI FR GB GR IE IT LU MC NL PT SE 

- US5707780 A 19980113 DW1998-09 G03F-007/028 9p 
AP: 1995US-0476482 19950607; 1996US-0612509 19960307 

- EP-830641 Al 19980325 DW1998-16 G03F-007/029 Ena 
FD: Based on W09641239 

AP: 1996EP-0919045 19960604; 1996WO-US0848 8 19960604 
DSR: DE FR GB 

- JP11507090 W 19990622 DW1999-35 C08G-059/20 33p 
FD: Based on W09641239 

AP: 1996WO-US08488 19960604; 1997 JP-0501074 19960604 
PR - 1995US-0476482 19950607; 1996US-0612509 19960307 
CT - EP-207893; EP-425440; EP-535828; EP-605361; WO9001727 
IC - C08F-020/00 C09D-004/02 C08G-059/20 G03F-007/028 G03F-007/029 

B29C-067/00 C08F-002/50 C08G-059/40 G03C-009/08 G03F-007/027 

G03F-007/038 G03F-007/26 ^^^^/uz/ 
AB - W09641239 A 

A photohardenable compsn. contains (i) a mixt. of cationically 

ora'^rndr''"?'"^?* ^P?^' '^i> ^ ^^^^^ f^^^ "^ical polymerisable 
org. cpds. (Ill) a photoacid precursor, (iv) opt. a sensitiser, (v) a 
free radical initiator and (vi) opt. water. The compsn. is used for 
solid imaging and articles with increased initial green strength 



- Also claimed are: (i) a method of making an integral three dimensional 
article with increased green strength by controlling the diffusion of 
photoactivated molecular species in the areas of the above compsn. 
which are exposed; and (ii) a combination of a free radical initiator 
and a photoacid precursor for use in a photohardenable compsn.. 

- Pref. the sensitiser is 1,12 benzoperylene, 1, 8-diphenyl- 

1, 3, 5, 7-octatetrane, or 1, 6-diphenyl-l, 3, 5-hexatriene . Pref. the 
photoacid precursor is a triarylsulphonium salt and the free radical 
initiator is 4- (2-hydroxyethoxy) phenyl- (2-propyl) ketone. The blend 
of free-radical polymerisable cpds . contains at least one 
mono-functional and at least one multi-functional acrylic monomer. The 
mono-functional monomer is pref. caprolactone acrylate. 

- USE - Photohardenable compsns . for solid imaging esp, with an Ar ion 
laser . 

- ADVANTAGE - The compsn. has good speed and gives solid images with 
good resolution, accuracy and initial green strength. The compsn. has 
low toxicity and low sensitivity to water. (Dwg.0/0) 

USAB- US5707780 A 

A photohardenable compsn. contains (i) a mixt. of cationically 
polymerisable org. cpds., (ii) a blend of free radical polymerisable 
org. cpds., (iii) a photoacid precursor, (iv) opt. a sensitiser, (v) a 
free radical initiator and (vi) opt. water. The compsn. is used for 
solid imaging and articles with increased initial green strength. 

- Also claimed are: (i) a method of making an integral three dimensional 
article with increased green strength by controlling the diffusion of 
photoactivated molecular species in the areas of the above compsn 
which are exposed; and (ii) a combination of a free radical initiator 
and a photoacid precursor for use in a photohardenable compsn.. 

- Pref. the sensitiser is 1,12 benzoperylene, 1, 8-diphenyl- 
1,3,5,7-octatetrane, or 1, 6-diphenyl-l, 3, 5-hexatriene. Pref. the 
photoacid precursor is a triarylsulphonium salt and the free radical 
initiator is 4- (2-hydroxyethoxy) phenyl- (2-propyl) ketone. The blend 
of free-radical polymerisable cpds. contains at least one 
mono-functional and at least one multi-functional acrylic monomer. The 
mono-functional monomer is pref. caprolactone acrylate. 

- USE - Photohardenable compsns. for solid imaging esp. with an Ar ion 
laser. 

- ADVANTAGE - The compsn. has good speed and gives solid images with 
good resolution, accuracy and initial green strength. The compsn. has 
low toxicity and low sensitivity to water. (Dwg.0/0) 
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3/3 LGST - (C) LEGSTAT 

PN - WO 9641239 [W09641239] 

AP - WO 9608488/96 (US) 19960604 [ 1996WO-US08488] 
DT - WO-P 

ACT - 19960604 WO/AE-A 
APPLICATION DATA 

{WO 9608488/96 (US) 19960604 [1996WO-US08488] } 

- 19961219 WO/AK-Al [+] 

DESIGNATED STATES CITED IN A PUBLISHED APPLICATION WITH SEARCH REPORT 
JP 

- 19961219 WO/AL-Al [ + ] 

DESIGNATED COUNTRIES FOR REGIONAL PATENTS CITED IN A PUBLISHED 
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AT BE CH DE DK ES FI FR GB GR IE IT LU MC NL PT SE 
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PUBLICATION OF THE INTERNATIONAL APPLICATION WITH THE INTERNATIONAL 
SEARCH REPORT 

- 19970416 WO/121 

EP: PCT APP. ART. 158 (1) 

- 19970821 WO/DFPE 
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1/4 INPD - (C) INPADOC 

PN - EP 830641 Al 19980325 [EP-830641] 
TI - PHOTOHARDENABLE EPOXY COMPOSITION 
LA - ENG 

IN - LAWTON JOHN ALAN [US]; NEBE WILLIAM JOHN [US]; THOMMES GLEN ANTHONY 

[US]; CASPAR JONATHAN V [US] 
PA - DU PONT [US] 

AP - EP 96919045/96-A 19960604 [ 1996EP-0919045] 
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DS - DE* FR* GB* 
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- 19980325 EP/AK-Al [+] 

DESIGNATED CONTRACTING STATES IN AN APPLICATION WITH SEARCH REPORT- 
IN EINER ANMELDUNG BENANNTE VERTRAGSSTAATEN 
DE FR GB 

- 19980325 EP/Al [+] 

PUBLICATION OF APPLICATION WITH SEARCH REPORT 
VEROEFFENTLICHUNG DER ANMELDUNG MIT RECHERCHENBERICHT 

- 19980325 EP/17P [+] 
REQUEST FOR EXAMINATION FILED 
PRUEFUNGSANTRAG GESTELLT 
971110 

- 19981209 EP/17Q [+] 
FIRST EXAMINATION REPORT 
ERSTER PRUEFUNGSBESCHEID 
981026 

- 19991201 EP/RAPl 

APPLICANT REASSIGNMENT (CORRECTION) 
ANMELDER UEBERTRAGUNG (KORR. ) 
DSM N.V. 
UP - 1999-48 
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PN - JP 11507090 T2 19990622 [JP11507090] 
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TI - PHOTOHARDENABLE EPOXY COMPOSITION 
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PA - DU PONT [US] 
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- US 476482/95-B3 19950607 [ 1995US-04764 82 ] 
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APPLICATION DATA (PATENT) 

{US 612509/96 19960307 [1996US-0612509] } 

- 19980113 US/A 
PATENT 

- 19990604 US/AS02 

ASSIGNMENT OF ASSIGNOR'S INTEREST 

DSM, N.V. 6411 TE HEERLEN, NETHERLANDS * E.I. DU PONT DE NEMOURS AND 
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- 20000418 US/RF 
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UP - 2000-17 
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LEVEL 1 - 1 OF 1 PATENT 

<5,707,780> 

Jan. 13, 1998 

Photohardenable epoxy composition 

REISSUE: Reissue Application filed Jan. 11, 2000 (O.G. Apr. 18, 2000) Ex Gp • 
1752; Re. S.N. 09/481,654 • p.. 

INVENTOR: Lawton, John Alan, Landenberg, Pennsylvania 



Nebe, William John, Wilmington, Delaware 
Thommes, Glen Anthony, Wilmington, Delaware 
Caspar, Jonathan V., Greenville, Delaware 



ASSIGNEE-AT-ISSUE: E. I. Du Pont de Nemours and Company, Wilmington, Delaware 
(02) 

ASSIGNEE-AFTER-ISSUE: Date Transaction Recorded: Jun, 04, 1999 
ASSIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS). 
DSM, N.V. 6411 TE HEERLEN, NETHERLANDS 
Reel & Frame Number: 009996/0898 
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2/1977 * Smith et al . 
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5/1977 * Crivello et al . 
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204#159.15 
96#27R 
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4, 069,054 
4,113,895 
4, 138,255 
4, 156, 035 
4, 173,476 
4,245,029 
4,250, 053 
4,291, 114 
4,442, 197 
4,504,374 
4, 624, 912 
4, 668, 601 
4, 694, 029 
5,055,439 
5,059,512 
5,182,056 
5,384,339 
5,476,748 
5, 573, 889 
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4/1984 * Crivello et al . 

3/1985 * Lewarchik et al . 

11/1986 * Zweifel et al . 

5/1987 * Kistner 
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10/1991 * Allen et al . 
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1/1993 * Spence 
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96#115P 
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252#426 

430#253 

430#280 

204#181C 
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430#162 
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FOREIGN PATENT DOCUMENTS 

2111718 12/1993 * Canada G03#F7028 

0 360 869 Al 2/1989 * European Patent Office (EPO) C08#G5.968 



OTHER PUBLICATIONS 

Kubisen at al. Chemical Abstracts, vol. 104, Entry: 150835, p. 99, year 1986, 
Abstract of Radcure '84, Conf. Proc; 8th (1984), May 22-May 31. 

PRIM-EXMR: Hamilton, Cynthia 

CORE TERMS: composition, epoxy, acid, layer, exposure, green strength, ratio, 
free radical, region, concentration, resin, viscosity, polymerization, 
acrylate, photohardenable, wavelength, initiator, exposed, monomer, imaged, 
precursor, coefficient, extinction, mixture, photo-generated, mix, humidity, 
acrylic, minute, photo-generating 

ABST: 

A photohardenable composition especially suitable for use in solid imaqinq 

»> ^ 



Pat. No. 5707780, * 

The compositions are characterized by their improved photospeed in combined with 
excellent initial green strength. The compositions allows for the production of 
articles by solid imaging processing techniques that show little or no 
distortion, high accuracy, excellent clarity. The compositions are low in 
toxicity and have low sensitivity to water. 

NO-OF-CLAIMS : 2 

EXMPL-CLAIM: «=1» 1,2 

NO-OF-FIGURES: 0 

NO-DRWNG-PP: 0 

PARCASE: This is a division of application Ser. No. 08/476,482, filed Jun. 7 
1995, now abandoned. ' 

SUM: 

This invention relates to photohardenable compositions especially suitable 
for use in solid imaging. The compositions are formulated to control the 
diffusion such that the photo-generated initiators of the polymerization are 



